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SILICON STEEL CORE FOR
TRANSFORMERS OR CHOKE COILS

FIELD OF THE INVENTION

The present invention relates to an improved silicon steel
core for transformers or choke coils and particularly to a
silicon steel core that provides a desired induction for
transformers or choke coils and improves magnetic saturated
functions.

BACKGROUND OF THE INVENTION

Various types of choke coils are widely used 1n electric
products of different functions. They also play a very
important role 1n the power supply of the electric products.
The choke coils can increase energy utilization efficiency
and reduce power supply mnterference 1n the electric systems.
In addition to improving service life of the electric devices,
they also can protect environments. Thus they are simple
and indispensable elements 1n many electric products.

The general transformers or choke coils have silicon steel
sheet cores made of a first silicon steel sheet core 3 and a
second silicon steel sheet core 4 formed in E and I shapes (as
shown in FIGS. 1 and 2). When the first and the second
silicon steel sheet cores 3 and 4 are coupled, their magnetic
flux sections correspond to each other. Moreover, there 1s an
insulated spacer 5 located between the central magnetic flux
sections 31 and 41 of the first and the second silicon steel
sheet cores 3 and 4. The thickness of the spacer 5 may adjust
the gap of the magnetic flux sections 32, 32', 42 and 42' on
two flanks of the first and the second silicon steel sheet cores
3 and 4. As the size of the gap determines the inductance
output by the transformers or choke coils, when the gap 1s
small, the magnetic resistance of the line of magnetic force
running on the magnetic path decreases, the electric induc-
tion being formed 1s greater, thus the choke coil has suffi-
cient electric induction even in a small load condition.
However, when the load 1s high, the magnetic core 1s easy
to become saturated. When the gap 1s larger, the magnetic
resistance of the line of magnetic force running on the
magnetic path increases, the electric induction being formed
1s smaller. While 1t 1s not easily saturated in the high load
condition, 1t also cannot achieve the required electric induc-
tion 1n the small load condition unless the number of copper
colls or silicon steel sheets 1ncreases.

The gaps on the two flanks of the first and the second
silicon steel sheet cores 3 and 4 are equal. As the gap
determines the saturated current and induction, 1n the event
that the number of copper coils and silicon steel sheets
cannot be increased due to space constraint or cost reason,
to raise the induction to a desired level and to increase the
saturated current of the transformers or choke coils at the
same time become very difficult.

In addition, the harmonic test (European regulations)
usually has an upper limit value (depending on the required
power set by electric devices) and a lower limit value
(minimum 75W according to the present requirement, and
must reach 5S0W in 2004). For the transformer or choke coil
made of the silicon steel sheet sets of an equal gap discussed
above to achieve the minimum limit value, the electric
induction must increase. Then the gap of the silicon steel
sheets must be reduced. As a result, the magnetic core of the
transformer or choke coil 1s easy to become saturated when
the electric device 1s 1n the high load condition. And the
device cannot pass the harmonic test in the heavy load
condition. To pass the harmonic test, the number of copper
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colls or silicon steel sheets has to be increased to boost the
induction. This causes fabrication difficulty and rising cost.

SUMMARY OF THE INVENTION

Therefore the primary object of the invention 1s to resolve
the aforesaid disadvantages. The invention provides a gap
design for the first and the second silicon steel sheets that has
gaps of different intervals so that they can supply induction
required in the low load condition and also has a larger gap
to meet the requirements 1n the high load condition.

Another object of the mvention i1s to reduce fabrication
COst.

Yet another object of the invention 1s to conform to the
harmonic test requirements.

In order to achieve the foregoing objects, the improved
silicon steel core of the ivention includes at least one
silicon steel sheet core which has at least two sets of silicon
steel sheets. Each set of silicon steel sheets has a magnetic
flux section of a different length. When the two sets of
corresponding silicon steel sheets are coupled, every mag-
netic flux section forms at least two gaps of different
intervals to provide outputs of different power supply
(watts).

The foregoing, as well as additional objects, features and
advantages of the invention will be more readily apparent
from the following detailed description, which proceeds
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a silicon steel core of a
conventional transformer or choke coil.

FIG. 2 1s a front view according to FIG. 1.

FIG. 3 1s a perspective view of a silicon steel core of a
transformer or choke coil of the invention.

FIG. 4 1s a side view according to FIG. 3.

FIG. 5 1s a schematic view of the second embodiment of
the 1nvention.

FIG. 6 1s a schematic view of the third embodiment of the
invention.

FIG. 7 1s a schematic view of the forth embodiment of the
invention.

FIG. 8 1s a schematic view of the fifth embodiment of the
invention.

FIG. 9 1s a schematic view of the sixth embodiment of the
invention.

FIG. 10 1s a front view according to FIG. 9.

FIG. 11 1s a schematic view of the seventh embodiment of
the 1nvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 3 and 4, the silicon steel core for
transformers or choke coils of the invention includes a first
silicon steel sheet core 1 and a second silicon steel sheet core
2. Each silicon steel sheet core consists of a plurality of sets
made of silicon steel sheets of different lengths to form gaps
of multiple stages or parabolas or arched shapes. The
different gaps formed 1n the shapes of multiple stages or
parabolas or arches enable the transformer or choke coil to
have magnetic loops of different magnetic resistance to be
adopted on electric products that require a greater power
supply and also conform to the lower limit of harmonic test.

Conventional transtformers or choke coils use a silicon
steel core consisting of two sets of silicon steel sheets with
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a gap between them. The gap may also be formed by an
insulation material. The size of the gap determines the
induction output by the transformer or choke coil. A small
gap results 1n a small magnetic resistance of the line of
magnetic force running on the magnetic path. Thus a greater
clectric induction may be achieved, and the choke coil may
still have adequate electric induction 1n the low load con-
dition. But the magnetic core tends to become saturated in
the high load condition. On the other hand, a large gap will
result 1n a greater magnetic resistance of the line of magnetic
force running on the magnetic path. Thus a smaller electric
induction 1s formed. While the magnetic core 1s less likely
to become saturated in the high load condition, the choke
coll cannot achieve the required electric induction during the
low load condition.

According to the invention, the first silicon steel sheet
core 1 has at least a first set 11, a second set 12 and a third
set 13 of silicon steel sheets (for instance, each set has five
sheets or more to form a unit). Each set of silicon steel sheets
11, 12, and 13 has a plurality or at least one silicon steel
sheet. And each set of silicon steel sheets 11, 12, and 13 has
two flanks to form respectively a magnetic flux section 114,
12a and 134 that have different lengths. The first silicon steel
sheet core 1 1s composed of two sets of the first and the
second silicon steel sheets 11 and 12 and one set of the third
silicon steel sheets 13.

The second steel sheet core 2 consists of at least a first set
21, a second set 22 and a third set 23 of silicon steel sheets.
Each set of silicon steel sheets 21, 22, and 23 has a plurality
or at least one silicon steel sheet. Each set of silicon steel
sheets 21, 22, and 23 has a different width and two flanks to
form respectively a magnetic flux section 21b, 225 and 23b.
The second silicon steel sheet core 2 1s composed of two sets
of the first and the second silicon steel sheets 21 and 22 and
one set of the third silicon steel sheets 23.

When the first silicon steel sheet core 1 and the second
silicon steel sheet core 2 are coupled, the magnetic flux
section 11a and 21b of the two flanks of the first sets of the
silicon steel sheets 11 and 21 are 1 contact with each other
to form a smallest gap 6; two sets of the second sets of the
silicon steel sheets 12 and 22 and one set of the third set of
the silicon steel sheets 13 and 23 form respectively a gap 7
and 8 of different intervals. The gaps 6, 7 and 8 determine
the electric induction output by the transformer or choke
coll, and the electric induction 1s used to determine suitable
power output.

Example 1: when a transformer or choke coil 1s used 1n a
low power condition (such as 50W), the main path of the
magnetic flux routes from the magnetic flux section 1la
located on the left side of the two first sets 11 of the silicon
stcel sheets of the first silicon steel sheet core 1 to the
magnetic flux section 21b located on the left side of the two
first sets 21 of the silicon steel sheets of the second silicon
steel sheet core 2, then from the magnetic flux section 215
located on the left side of the two first sets 21 of the silicon
steel sheets of the second silicon steel sheet core 2 to the
magnetic flux section 11a located on the right side of the two
first sets 11 of the silicon steel sheets of the first silicon steel
sheet core 1. Meanwhile, other sets of silicon steel sheets
(12, 13 and 22, 23) also have magnetic flux. But because of
the gaps 7 and 8, the resulting electric induction 1s lower.
The main electric induction 1s generated by magnetic fields
of the first sets 11 and 21 of silicon steel sheets.

Example 2: when a transformer or choke coil 1s used 1n a
higher power condition (such as 300W), every set 11, 12, 13,
21, 22, and 23 of silicon steel sheets has magnetic flux. The
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strong magnetic field will cause the silicon steel sheets (11,
21, 12 and 22) of the gaps 6 and 7 to become saturated, while
the silicon steel sheets (13 and 23) of the larger gaps 7 and
8 are not saturated, thus can provide a portion of induction
to the transformer or choke coil. Therefore the transformer
or choke coil may still function even if the entire magnetic
core reaches a saturated condition.

Refer to FIG. 5 for another embodiment of the invention.
It 1s substantially same as the one shown 1 FIG. 3. The
difference 1s that at least one half of the two flanks 14 and
14' of the silicon steel sheets used 1n the first and the second
silicon steel sheet cores 1 and 2 have different lengths. When
the first and the second silicon steel sheet cores 1 and 2 are
coupled, the gaps 6, 7 and 8 are formed 1n a parabolic or
arched shape to provide different outputs of electric induc-
tion and may be adopted for products of different output
POWETS.

Refer to FIGS. 6 and 7 for other embodiments of the
invention. The first and the second silicon steel sheet cores
1 and 2 are formed 1n the same U-shape or E-shape. Thus
only one set of the first or second silicon steel sheet core 1
or 2 needs to be fabricated. It can stmplify production and
reduce costs. Moreover, the central magnetic flux section 15
and the magnetic flux sections 11a on two flanks of the first
and second silicon steel sheet core 1 and 2 have the same
length.

Refer to FIG. 8 for a further embodiment of the invention.
In this embodiment, the first silicon steel sheet core 1, 1n
addition to the U-shape discussed before, may also be made
in E-shape to couple with an I-shaped second silicon steel
sheet core 2.

Refer to FIGS. 9 and 10 for yet another embodiment of the
imvention. In this embodiment, the first silicon steel sheet
core 1 1s same as the one shown 1n FIG. 3. However, every
silicon steel sheet of the second silicon steel sheet core 2' has
the same width. Thus when the first and second silicon steel
sheet cores 1 and ,' are coupled, the gaps 6, 7 and 8 being
formed still have different intervals to output different elec-
tric induction and may be adopted for products of different
output powers.

I

Furthermore, the gaps of different intervals in the trans-
formers or choke coils of the invention, besides being
adjusted by the length of the magnetic flux section of the
silicon steel sheets, may also be used to bridge a spacer 5 (as
shown in FIG. 11) between the first and the second silicon
steel sheet cores 1 and 2. The thickness of the spacer 5 may
be used to adjust the size of the gaps.

The 1nvention being thus described, it will be obvious that
the same may be varied 1n many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the 1nvention, and all such modifications as would be
obvious to one skilled 1n the art are intended to be included
within the scope of the following claims.

What 1s claimed 1s:
1. A silicon steel core for transformers or choke coils
comprising:

two silicon steel sheet cores with at least one of said
silicon steel sheet cores having at least two sets of
silicon steel sheets that have respectively magnetic flux
sections of different lengths, a gap being formed
between a magnetic flux section of each set and the
other silicon steel sheet core, the gaps of adjacent sets
having a different length, so as to provide outputs of
different powers.
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2. The silicon steel core of claim 1, wherein each set of the
silicon steel sheets has a plurality of silicon steel sheets.

3. The silicon steel core of claim 2, wherein the length of
the magnetic flux sections 1s unequal to selectively form a
stepwise, a parabolic or an arched shape.

4. The silicon steel core of claim 1, wherein the gap
formed between two magnetic flux sections of the two sets
of the silicon steel sheet core has a spacer located therein, the
spacer having a thickness for adjusting the gaps.

5. The silicon steel core of claim 4, wherein the space 1s 10

selectively formed 1n a stepwise shape.

6

6. The silicon steel core of claim 1, wherein the silicon
steel sheet core 1s selectively formed 1n U-shape, E-shape or
I-shape.

7. The silicon steel core of claim 1, wherein the at least
two sets of the silicon steel sheet core are formed 1n a same
shape or different shapes.

8. The silicon steel core of claim 1, wherein both of said
silicon steel sheet cores have sets of silicon steel sheets with
magnetic flux sections of different lengths.
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